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Solar Energy: A Renewable Resource with Global Importance
by Amanda Manton
(Biology 1110)

Abstract
olar energy is an abundant resource that will never run out and can be collected in many
different ways around the world. This paper discusses two types of solar energy, photovoltaics
(PV) and concentrating solar photovoltaic systems (CSP). Use of solar energy by different
countries to better the environment and economies is explored.
Background
Solar energy is a growing industry that can exist in many areas depending on how the sun’s
rays hit the Earth (Dincer 2011). Studies have shown that solar energy can supply about 1,000 times
more energy than the world’s demand; however, only 0.02% of its full potential is currently being
used (Alam et al. 2013). The world still has not taken advantage of solar energy’s full potential.
This is especially important as developing countries will need to double their energy capacity by
2020 to keep up with their growing population (Alam et al. 2013). Also, developing countries
positions on the globe offer many of them to be the best locations to collect solar energy (Alam et al.
2013). Solar energy is an abundant resource that needs to be understood and used globally.
Types of Solar Power
The most common form of solar energy is photovoltaic (PV) where sunlight is converted into
electricity by using PV cells to separate electrons from their atoms and increasing their speed through
a conductor (Cunningham and Cunningham 2014). A popular material for PV cells is silicon. This
form of solar energy is expensive, but prices are decreasing to make it more competitive with fossil
fuels and nuclear power. Like many other products, the price is predicted to come down over time.
The cost for PV power in 2013 was 79 cents per watt, but experts predict that the price with be
around 7 cents per kilowatt-hour by 2020 (Cunningham and Cunningham 2014). This price
reduction makes solar energy a more practical and affordable form of energy. Part of the reason the
cost was higher is the solar panel’s production. However, thinner silicon films have been developed
that has reduced the price. With a decreasing price, PV may become a dominant source of energy in
the future.
Much of the world is using PV for energy. Europe consists of 65% of the world’s PV
installed capacity, with Spain and Germany leading the market with 90% of Europe’s use (Chua and
Oh 2012). These countries use solar energy for a variety of services. In Germany, they use PV for
some residential homes, commercial buildings, and ground mounted systems (Dincer 2011). Solar
energy is not only used for industries but for also individual households. China uses PV to power
street lights, lawn lights, and traffic lights (Dincer 2011).
Another form of solar power is concentrated solar power (CSP). This method uses parabolic
mirrors to focus sunlight on a tube with a liquid that heats up and travels in an exchanger to produce
steam that pushes a turbine to create energy (Cunningham and Cunningham 2014). Like PV, CSP
has many benefits. For instance, it can store energy for later use, transform the water that cools the
plant’s turbines into drinkable water, and the mirrors can change position to protect them from
storms (Cunningham and Cunningham 2014). CSP is versatile and multipurpose besides just
providing energy. North Africa is part of the Desertech project, where solar energy is researched,
and the German Aerospace Center predicted that plant in the Middle East will produce 470,000
megawatts by 2050 (Cunningham and Cunningham 2014). Based on their research, it is easy to see
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that CSP has a lot of potential and can be a viable way to collect solar energy. In Europe, Spain was
the first country to have a commercial CSP plant that provided energy to 600,000 of Seville’s citizens
(Dincer 2011). CSP offers countries another way to provide energy to their citizens.
Purposes of Solar Power
Solar power lessens a county’s impact on the environment. Countries have invested in solar
energy to decrease their carbon footprint and their effects on global climate change (Kurdgelashvili
et al. 2012). They believe solar power polices will reduce greenhouse gas emission, such as carbon
dioxide. It is known that fossil fuels release carbon emissions and contribute to global warming. PV
produces no carbon dioxide emissions or noise while it produces energy (Dincer 2011). Solar energy
is a cleaner option than fossil fuels to produce electricity. Germany uses solar energy to reduce air
pollution. With its solar energy policies in 2005, Germany reduced their carbon emissions by 25%
based on 1990’s figures (Dincer 2011). Malaysia also prefers solar energy to help the environment.
Their government favors solar energy to encourage low-carbon emitting technology to promote
sustainable development and conservation (Chua 2012). The environment is a global concern
causing many countries to include solar power in their energy policies.
Besides helping the environment, the solar energy industry stimulates the economy. A
country can use their land as an investment opportunity for other countries. The United States has
land that is usable for PV plants (Dincer 2011). The land attracts outside developers to invest in the
U.S. to stimulate development and job creation. Solar power can also be an exportable good. Japan
leads in exporting PV power and increases other countries’ PV capacity, which has expanded their
solar energy industry market (Dincer 2011). In 1992, the Japanese government and Malaysia’s
Ministry of Energy, Water, and Communication started a project that provided electricity to
Malaysia’s rural areas (Chua and Oh 2012). With their joint effort, Japan invested in and developed
Malaysia’s solar energy sector, which produced jobs for building and running those facilities. This
also increases productivity in those areas because they can work into the night by not relying on
daylight to function. PV companies in Malaysia, such as First Solar, Sun-Power, Q-cells, and
Tokuyama, have created 11,000 jobs (Chua and Oh 2012). Besides just adding in the revenues of a
country, solar energy has helped lower unemployment.
Governments also enact national programs to encourage solar power. One such program is
feed-in-tariffs (FiT). FiT is a program where the customer is paid by the utility company for power
they produce with solar energy, and the customer pays the utility for power they use when they do
not collect solar energy, such as at night (Cunningham and Cunningham 2014). By being self-reliant
part of the day, they save money. Although there is a customer incentive for FiT, politicians with
fossil-fuel connections have tried to prevent FiT programs from becoming abundant (Cunningham
and Cunningham 2014). In countries that use FiT programs, such as Germany, Spain, South Korea,
and Malaysia, the program created many jobs, investment opportunities, and long term use of solar
power (Chua and Oh 2012). Solar energy is used in many ways to stimulate a country’s economy.
Application
Countries use solar energy for an array of services to benefit portions of their population.
Solar power can be used on an individual basis. In Germany, a majority of all solar energy is owned
by the homeowner, and some neighbors may share a system (Cunningham and Cunningham 2014).
Electricity is then cheaper by not having to buy it from a supplier. Solar energy may be a better
source of energy for certain areas of a country. China and India use PV to supply energy to their
huge rural populations because those areas cannot have a grid system installed (Kurdgelashvili et al.
2012). This supplies electricity to more people and makes it easier to catch up with the rest of the
world’s technological advancements. Malaysia has used solar energy to provide electricity to remote
areas. In the 1990’s, the Ministry of Rural Development began offering electricity to rural homes,
clinics, community centers, schools, and islands (Chua and Oh 2012). As shown, solar energy
improves people’s lives.
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Farmers also use solar energy. In Malaysia, they use it to dry agricultural products, bamboo,
and rubber (Chua and Oh 2012). This demonstrates that solar energy can also be used commercially.
Solar energy is versatile in regards to the ways it is used globally, ranging from residential to
industrial use.
Conclusion
In conclusion, solar energy is a renewable energy resource that can be processed in many
ways to fit different areas. It is an international and growing industry that may become a major
source of energy in the near future. Countries use it for environmental and economic benefits, and
solar power allows them to provide energy to their remote areas. Solar power is a renewable
resource that benefits a wide range of people.
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